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Wild type Transgenic: pUBI::AtCCS52A1 
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Wild type Transgenic: pUBI::AtCCS52A1 
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Wild type Transgenic: pUBI::AtCCS52A1 
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A Wild type 




Wild type Transgenic: p2S2::AtCCS52A1 
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Wild type 



Transgenic: pUBI::AtCCS52A1 
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Wild type Transgenic: pUBi::AtCCS52A1 
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CCS 5 2 motifs 



Gene 


C-box 


Motif 1 


AtCCS 52A1 ( At 4g2 2 9 1 0 ) 


62 DRFIPSR 68 


70 GSNFALFDL 78 


AtCCS52A2 (At4gll920) 


53 DRFIPSR 59 


61 GSNFALFDL 69 


AtCCS52B (At5gl3840) 


46 DRFIPCR 52 


54 SSRLHAFDL 62 


Rice CCS52A (AKO70642) 


52 DRFIPSR 58 


60 GSNLALFDL 68 


Consensus 


DRFIPXR 


XSXXXXFDL 


SEQ ID NO 


SEQ ID NO 16 


SEQ ID NO 7 



Motif 2 


Motif 3 


Motif 4 


88 EDGAGS YATLLRAAMFG 104 


117 SSSRNIFRFKTETHRSL 133 


207 SKVTKL 211 


81 EDGAGS YASLLKTALFG 97 


111 SPSGNIFRFKTETQRSL 127 


198 SKVTKL 202 


73 EGGNEAYSRLLKSELFG 89 


111 SPCTNMLRFKTDRSNS 129 


203 SKVTKL 207 


93 TPASSPYCALLRAALFG 109 


137 PATGNIFRFKAEVPRNA 152 


228 SKVTKL 232 


XXXXXXYXXLLXXXXFG 


XXXXNXXRFKX (2 or 4 )RXX 


. SKVTKL 


SEQ ID NO 8 


SEQ ID NO 9 


SEQ ID NO 10 



Motif 5 


Motif 6 


289 DHVSKLAGHKS 300 


329 HSTQPVLKYSEH 340 


283 DHVSKLKGHKS 293 


33 0 HSTQPVIiRFCKH 341 


288 DFVSKLVGHKS 298 


335 HSQQPILKLTEH 346 


313 DYISRLAGHKS 323 


352 HSAHPVLKYTEH 3 63 


DXXSXLXGHKS 


HSXXPXLXXXEH 


SEQ ID NO 11 


SEQ ID NO 12 



Motif 7 


Motif 8 


Motif 9 


371 WNTTTNTHLSSIDT 3 84 


403 LYLAVS PDGQTI VT 416 


471 EIGSSFFGRTTIR 483 


364 WNTTTNTHLNCVDT 377 


426 LYLAVS PDGQTI VT 439 


463 EIGALSFGRTTIR 476 


369 WNTTNGNQLNSIDT 3 82 


431 LYLATS PDGQTI VT 444 


469 DTGLWSLGLTQIR 481 


394 WNTTTNMHLNCVDT 107 


456 LYLAIS PDGQTI VT 469 


495 SIGATSFVRSYIR 508 


WNTTXXXXLXXXDT 


LYLAXS PDGQTI VT 


XXGXXXXXXXXIR 


SEQ ID NO 13 


SEQ ID NO 14 


SEQ ID NO 15 
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SEQ ID NO 1: Arabidopsis thaliana . CCS52A1 cDNA, At4g22910 

ATGGAAGAAGAAGAT C CTACAGCAAGCAATGTGAT AACGAATTCG AATTC TT CATCTATGAG 
AAACCTATCGCCGGCGATGAATACTCCGGTGGTTTCACTTGAGTCACGAATCAATCGATTAA 
TCAATGCTAATCAATCTCAATCACCATCACCATCATCACTATCA^ 

AGATTTATCCCCAGTAGATCCGGATCCAATTTCGCTCTTTTCGATCTATCTCCTTCTCCTAG 

TAAAGATGGTAAGGAAGATGGAGCTGGCTCTTACGCTACTCTGTTGCGTGCGGCGATGTTTG 

GTCCTGAGACGCCGGAGAAGAGAGATATTACTGGGTTTTCTTCTTCCAGGAATATTTTTAGG 

TTTAAGACGGAGACTCATCGGTCTTTGAATTCGTTTTCTCCTTTTGGTG 

TCCTGGTGTTTCTCATAGTGGTCCTGTTAAAGCTCCCAGGAAAGTGCCGCGATCGCCGTATA 

AGATTCTTGATCTCGTTCACTTTAGATCTTTGGTTTCGATA 

CTTTGTGATGTTTTGGTCTCTGAGGGTCTAGAATTTGAGTCTGAGGTATTGGATGCACCGGC 
CTTGCAAGATGATTTTTATCTGAATCITGTGGAT^ 

GACTAGGGAACTGTGTGTATTTATGGAATGCTTGTAGCAGCAAGGTTACTAAGTTATGTGAT 
CTCGGAGCTGAGGATAGTGTTTGCTCAGTGGGTTGGGCGTTACGTGGAACTCATCTGGCTGT 
TGGAACT AGT AC CGGGAAAGTTC AG ATATGGGATG CGT CACGC TG CAAGAGAACAAGAAC AA 
TGGAAGGTCATCGTCTAAGAGTTGGAGCCCTGGCATGGGGTTCATCGGTTCTGTCATCTGGT 
AGCAGAGAC^GAGTATTCTTCAGAGAGACATAAGGTGTCAAGAAGATCATGTCAGTAAATT 
GG CAGGTCATAAATCTGAGGTATGCGGACTCAAGTGGTCTTATGACAACAGAG 
CTGGTGGAAACGACAATAGGCTTTTTGTATGGAACCAACATTCAACACAACC 
TATAGTGAACACACTGCAGCTGTTAAAGCCATTGCTTGGTCTCCTCATGTTCATGGGCTTCT 
TGCTTCTGGTGGTGGTACTGCTGATAGATGCATACGTTTTTGGAATACAACCACGAATACTC 
ATTTAAGTTCC^TAGATACTTGCAGTCAGGTATGCAATCTAGCTTGGTCTAAGAACGTAAAC 
GAGCTTGTTAGCACACACGGATACTCTCAGAACCAAATCATTGTCTGGAAATACCCAACCAT 
GTCCAAAATTGCTACTCTAACCGGTCACACATACCGAGTCTTATACCTTGCGGTTTCACCCG 
ATGGACAGACGATTGTAACAGGAGCAGGAG ATGAAACCTTAAGGTTCTGGAATGTTTTC C CT 
TCCCCAAAATCTCAGAACACGGATAGTGAAATCGGGTCGTCTTTCTTTGGTAGAACAACAAT 
•TCGGTGAGAAGTTACTTTC?^AAACACACAGAAAAAGTCATAAATTCTTGATTTC 
CAGCCAGCTTGAGTTGGTCGTCTCAACC^CTTTTTT(^CACGGGAGC^GAGAGTCATTA^ 
TTCTTTTACACACGGATGCAACAAGATCTAACCCTTTTGATTTAATCACGATCTTTGGGTTT 
CGATCAAGATGCACAACATTTTCCCCCAAAATTTTCCAAAGTGTATATCTTTATTCAATTTT 
TCTTCATATATCAAAATATAGTTTCTTTTGTATTTATTTACTTACGAACACAACAT^ 
AAATAAGCCCATGATAATAATGCAATAATTCGTTACCATTCTCTT 



SEQ ID. NO 2 : Arabidopsis thaliana CCS52A1 protein 
MEEEDPTASNVITNSNSSSMRNLSPAJynSTTPW 

RFIPSRSGSNFALFDLSPSPSKDGKEDGAGSYATLLRAAMFGPETPEKRDITGFSSSRNI FR 
FKTETHRSLNSFSPFGVDDDSPGVSHSGPVKAPRKVPRSPYKILDLVDFRSLVSIMHETI CD 
L CDVL VS EGLE FE SE VLD AP ALQDD F YLNL VDWS AQNVLAVGLGNCVYLWNACS S KVTKL CD 
LGAEDSVCSVGWALRGTHLAVGTSTGKVQIWDASRCKRTRTMEGHRLRVGALAWGSSVIiS SG 
SRDKSILQRDIRCQEDHVSKIaAGHKSEVCGLKWSYDNREIiASGGNDNRLFV^ 
YSEHTAAVKAI AWS PHVHGLIiASGGGTADRC IRFWNTTTNTHLS S IDTCS QVCNLAWSKN VN 
ELVSTHGYSQNQIIVWKYPTMSKIATLTGHTYRVLYIAVSPDGQTIVTGAGDETLRFVmV"FP 

SPKSQNTDSEIGSSFFGRTTIR 
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SEQ ID NO 3: Oryza sativa CCS52A cDNA, AKO70642 
ATCCCC^AATCTCTCGCCCCC^CCCATG^^ 

CGCGGTCGCCGATGGAGAACTCCGCGTCCTCCAAGCCGCCCACCCCGGCGTCCACCCCGTCG 

TCGCGCCTCGCCGCCGCGCCGTCCTCCCGCGTCTCCTCCGCGGCGCCGCACCCCTCCCCGTC 

CTCCTCCGCGCCCACGCCGGCOTCGCGGACGGTCTACAGCGACCGCTTCATCCCCAGCCGCG 

CCGGATCCAACCTCGCGCTCTTCGACCTCGCCCCGTCGCCGTCCCACCACGACGCCGCCGCC 

GCCGCCGCCTCCCCCGGCGCGCCGCCCCCCTCCGGATCTACCCCGGCCTCGTCGCCCTACTG 

CGCGCTCCTCCGCGCCGCGCTCTTCGGCCCCACCACX3CCCGACCGGGTGGCGTCG 

CCGCGTGCTCCTCCTCCTCCTCCGCCGGGGCGTCGCCCGTGGGCTCACCCGCCACCGGCAAC 

ATATTCAGGTTCAAGGCGGAGGTGCCCCGGAATGCTAAGCGCGCCCTTTTCTCCGACGGGGA 

CGACGAGGGCGTGCTCTTCCCCGGGGTGTT 

CTAGGTCACCTTATAAGGTGCTGGATGCTCCCGCATTGCAGGATGACTTCTACCTGAACCTT 

GTGGATTGGTCTTCGCATAATATCCTTGCAGTTGGATTGGGGAATTGTGTCTACT 

TGCATGCAGCAGCAAGGTCACCAAGCTATGTGATTTGGGGGTGGATGACAATGTCTGTTCAG 

TGGGTTGGGCACAGCGTGGCACTCACCTTGCTGTAG<^ 

tgggatgccactcgttgtaagagaataagaaccatggaaagccatcggatgcgagtaggtgc 
tcttgcatggaattcatc^ttgctttc^ 

ATATC CGTGC CCAGGATGATTATATTAGTAGACTTGCTGGGCATAAATCGGAGGT CTGTGGG 
CTCAAGTGGTCTTATGATAACCGTCAGCTTGCATCTGGTGGTAATGACAACAGACTTTATGT 

ATGGAATCAACACTCGGCGCACCCGGTACTGAAGTAT^ 

CTATTGCGTGGTCACCTCATCTTCATGGGCTGCTTGCATCTGGTGGAGGAACTGCAGATAGA 
TGCATACGATTTTGGAATAC CACCACGAATATGCACTTAAATTGCGTCGACACAGGCAGT CA 
GGTCTGTAAT CTTGT ATGGTCAAAGAATGTTAATG AGCTTGTTAGCACTCATGGAT ATTC TC 
AAAATCAGATAATTGTTTGGCGATACCCAACAATGTCAAAGCTCGCCACATTGACA 
ACATATAGGGTATTATATTTAGCCATCTCCCCAGATGGACAGACTATAGTAACTGGCGCTGG 
TGATGAAACGCTTCGGTTTTGGAACGTGTTTCCATCTCCCAAGTCCCAGAGTTCTGACAGCC 
TAAGTAGCATCGGGGCC ACATCATTTGTTAGGAGCTACAT C CGGTGACAC TGAG ATGTGGTA 
" ATCTAATAACACTTGGCTCATAAGT CATAACACTACTGCAGCAGAGTGTTGATGATCATC AA 
TATCATTCGATTTGTACCACTTGCATCACCAGTTCATGAACCATCAAACCTAGCCAAATTTT 
AGAGATAGTAGGATGCAGAATGGTGAAACTGGCTCGCAGACCTCGGAGTGGCTCATTTGCTG 
AATGCTGTATATATTTATTCATTGGCTTTGTAGGAGCGAAGATGGCAAACACTGACCATCCG 
CAATGTACCATTGATAAGTTCACGGCCTCGTGTTTTTGTTTTTGCTGAGTCAACTTGGAGCT 
GGAGCTCTTATGTATACCATGCTAGGGCTTAACAACATTGGCCAACTCATGATGCTCATTGC 
ATCCAAGTTGGAATATGCTAAGGAAGCTGGAGAATTTCTGGTGC 

SEQ ID NO 4: Oryza sativa CCS52A protein 
MENSASSKPPTPASTPSSRIx?U^PSSRVSSAAPHPSPS 

LALFDLAPSPSHHDAAAAAASPGAPPPSGSTPASSPYCALLRAALFGPTTPDRVASSASACS 
S S S SAGAS P VG S PATGN I FRFKAEV PRNAKRAL FS DGDDE GVLF PGVFTTRGTGPRKI PR S P 
YKVLD APALQDDF YLNLVDW S SHN I LAVGLGNCVYLWNAC S S KVTKL CDLGVDDNVCS VGWA 
QRGTHLAVGTNQGKVQVWDATRCKRI RTME SHRMRVGALAWNS S L LS SGS RDKS I LHHD I RA 
QDDYISRLAGHKSEVCGLKWSYDNRQl^GGNDNR 
SPHLHGLIjASGGGTADRCIRFWNTTTNM^ 

I VWRYPTMSKLATLTGHTYRVLYLAI S PDGQT I VTGAGDETLRFWNVFPS PKSQS SDSLS S I 
GATSFVRSYIR 

FIGURE 14 (continued) 
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SEQ ID NO 5: Oryza sativa genomic DNA encoding CCS52B protein, 
AP003298 

ATGCTAATGGGCCGGCCCGCATGGCAGAGAGAGTACAACGGCTACTCGGGTGGGGGGCCCAC 
AGT CAGAGGG AGACAGCTCGTG CTAGAAAAAGT AGGCGAC TTGC C CACTC CAACCAAAGTGA 
CCGTTGCAACCTCATCTCCGCTCCTCTTCCTCCTCCTCGTCGTCGTTGTCGTCGTCGGCGGC 
GCATCCAGCCTCGACGTGCCGGCGGCGCCGGCGCCGCCGCGCCTCAACGTGCCGCCGGCGAT 
GGCGGGGGGGCTCCGCCTCGATCCCGCCGTCGCCTCCCCGGCCCGCCTCCTCCTCGACGTCC 
CC^GACGCCATCCCCTTC(^^GAC(^CGTACAGCGACCGCTTCATCCCCTGCCGCTCCTC^ 
TCCCGCCTCCACAACTTCGCCCTCCTCGACCGCGACCGCGCCTCCCCCTCCTCCACCACCGA 
CGACGCGCCCTACTCCCGCCTCCTCCGCGCCGAGATCTTCGGCCCGGACTCCCCCTCCCCGG 
CTCCCTCCTCCCCC7U\CACCAACCTCTTCCGCTTCAAGACCGACCACCCCTCGCCCAAATCG 
CCCTTCGCCGCCTCCGCCGCCGCCACCGCCGGCCACTACGACTGCACCGCCGGCTCCGCTGA 
ATCCTCCACGCCGCGCAAGCCGCCCAGGAAGGTCCCCAAGACCCCGCACAAGGTCCTGGACG 
CGCCGTCGCTGCAGGACGACTTCTACCTCAATCTTGTCGACTGGTCGTCGCAGAACACGCTC 
GCCGTCGGCCTCGGGAATTGCGTCTACCTCTGGTCGGCTTCCAATTGCAAGGTCACCAAGCT 
CTGCGATTTGGGGCCCAGGGACAGCGTCTGCGCTGTGCACTGGACCCGAGAAGGCTCCTATC 
TTGCCATCGGCACCAGCCTTGGCGATGTCCAGATTTGGGATAGCTCTCGCTGTAAACGGATT 
AGGAACATGGGAGGACACCAAACACGGACT 

CTCCGGTAGCAGGGACAAGAACATATTGCAGCATGACATC CGTGT CCCAAGTGACTATATCA 
GCAAGTTCTCAGGGCAGAGATCAGAGAACCATGT 

CAGGTCTGTGGACTGAAATGGTCGCACGACGACCGTGAGCTTGCATCCGGTGGAAATGATAA 
TCAGCTGCTAGTATGGAACCAACGTTCGCAGCAGCCGATATTGAGGCTGACAGAACACACAG 
CTGCAGTTAAAGCAATAGCATGGTC ACCAC ATCAG CAAGGC CT CCTGGCATCAGGTGGTGGA 
AC CGCTGATAGGTGTATCAGGTTCTGGAAC ACGGTTAATGGAAACATGCTGAATT CAGTGGA 
C^CAGGCAGCCAGGCGACTTGTGAGCACTCATGGGT 

AAGTACCCATCTATGTCAAAGGTTG CTACT CTAAC TGGAC ACACGCTGCGAGTGCTTTACCT 
TGCAATGTCACCACT^TAGTAACAGGAGCCGGGGATGAAACCCTCAGATTTTGGAATATTTT 
TC CTT CAATGAAGAC ACAGGTAGGC ATCTATTGTTGA 

SEQ ID NO 6: Oryza sativa CCS52B protein, BAB98864 

MLMGRPAWQREYNGYSGGGPTWGRQLVLEK^ 

AS SLD VP AAP AP PRLNVP PAMAGGLRLD PAVAS PARLLLD VPKTP S PS KTTYS DRF I P CRS S 

SRLHNPALLDRDRASPSSTTDDAPYSRLLRAEIFGPDSPSPAPSSPNIOTjFRFKTDHPSPKS 

PFAASAAATAGHYDCTAGSAESSTPRKPPRKVPKTPHKVLDAPSLQDDFYLNLVDWSSQNT 

AVGIiGNCS^LWSASNCKVTKliCDLGPRDSVCAVHWTO 

RNMGGHQTRTGVLAWSSRILSSGSRDKNILQHDIRVPSD 

QVCGLKWSHDDREIASGGNDNQLLVWNQRSQQPILRLT^ 

TADRCIRFWNTVNGNML^SVDTGSQATCEHSWFPKPNHGVEVPIYVKGCYSNW 
' CNVTTIVTGAGDETLRFWNIFPSMKTQVGIYC 

SEQ ID NO 7: consensus motif 1 of CCS52 protein 
XSXXXXFDL 

FIGURE 14 (continued) 
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SEQ ID NO 8: consensus motif 2 of CCS52 protein 
XXXXXXYXXLLXXXXFG 

SEQ ID NO 9: consensus motif 3 of CCS52 protein 
XXXXNXXRFKX (2 or 4)RXX 
. SEQ ID NO 10: consensus motif 4 of CCS52 protein 
SKVTKL 

SEQ ID NO 11: consensus' motif 5 of CCS 5 2 protein 

DXXSXLXGHKS 

SEQ ID NO 12: consensus motif 6 of CCS 52 protein 

HSXXPXIiXXXEH 

SEQ ID NO 13: consensus motif 7 of CCS 5 2 protein 

WNTTXXXXLXXXDT 

SEQ ID NO 14: consensus motif 8 of CCS52 protein 
LYIiAXS PDGQTI VT 

SEQ ID NO 15: consensus motif 9 of CCS52 protein 
XXGXXXXXXXXIR 

SEQ ID NO 16 : consensus C box 
DRFIPXR 

SEQ ID NO 17: consensus motif 1 of CCS52A proteins 

GSN (F/L) ALFD (L/l) 

SEQ ID NO 18: prm03191 

GGGGACAAGTTTGTACAAAAAAGCAGGCTT CAGAATGGAAGAAGAAGATC CTAC AGC 
SEQ ID NO 19: prm013 92 

GGGGACCACTTTGTACAAGAAAGCTGGGTTTCTCACCGAATTGTTGTTCTAC 

FIGURE 14 (continued) 
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T-zein T-rbcS-deltaGA 




LB repeat nopaline x Sm/SpR 
LB Ti C58 
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Transgenic: p35S::AtCCS52A1 
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P 35S::AtCCS52A1 
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Transgenic: 
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LB 




PBR322 (ori + bom) 



FIGURE 17 



